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Answer all the questions of [ 1] — [ 4] below. Use separate sheet for each question. Write the

question number on each sheet.

Those who want to use English to answer the questionsof [ 1] — [ 3] are requested to refer the

questions marked with asterisks like “Question [ 1] *”.
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M (1) BTORXZFRE L, B, BAEE LTCHEHAELLTVEIICERLTL &
VY,

Question [ 1 ] * Give your opinion for what the following sentences argue in around 5
lines in English.

FEEORBRICLVEHAELEL ST W& ET,

Source:

Ministry of the Environment. “Lifestyle change for the realization of a green society,
Annual Report on the Environment in Japan 20227, p. 18 (https://www.env.go.jp/en/
wpaper/index.html) %> & —ER k.
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I (2 ] TFOREMRE L, i, BAEE LTHEMLLTVEIIRERLTH &
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Question [ 2 ] * Give your opinion for what the following sentences argue in around 5
lines in English.

EEEOBRIC L VEBEHAEE LEL X E W& ET,

Source:

Waters, C.N. et al (2016) The Anthropocene is functionally and stratigraphically
distinct from the Holocene. Science, 351:aad2622 7 & — i F, % ZE . (DOL
10.1126/science.aad2622)
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Question [ 3 ] * Give your opinion for what the following sentences argue in around 5
lines in English.

EFHEOBRICEVBRE ZLEA ST TV EET,

Source:

Rockstrom, J. and Gaffney, O. (2021) “Breaking Boundaries -The Science of Our
Planet-”, Dorling Kindersley Limited 7> & — [ .
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Question [ 4 ] * Indicate an issue relating to environmental problems that you are
interested in and describe it in 8-10 lines in English.
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RiRE [1] ~RIRE [8] oo bbb 5MEEIRL, Kic}t g (9] ~fRE [18] o
ILNOLEEOEEHEDOMBEALZRY, X &, MBI LI 1 ROMERELHE (BEE
HEMTE) . BRLUEEEOESZ TN ENRLAT ST &(%Kmﬁi6& WZR5) e 1R,
F‘EJ;%E (1] ~RifE (8] @O HA b 6 MLLEICIRE LT REDENF D 5 o
EEFRET D,

Choose five questions from Question [1] to Question [8], and choose one question of your
supervisory professor from Question [9] to Question [18]. Use a separate sheet (the back side is also
available) for each question (6 answer sheets in total). Write the number of the selected question on
each sheet. When you answer more than 6 questions from Question [1] to Question [8], the 5 lower
scores will be totaled.

fifE [1] ITOXEEZFEAT, RO (1) b (4) ORIWCEZ X,

(1) BAHZEFE—FEAERUToOR(@TERIND,
AU = AQ — AW = AQ — PAV (@)
TOROEVE HIZIEY A T ADHFENRONTWES, FOHBY, ROBHEOEMKE
WO DS B 6 ITRRE TE X &V,

(2) BAFEFE—FEANOR (T, HERKKOMEF MR T 5§75 & BAEKAEORES 2
XNEFATDE, UTORDHWIERTX 5,
C,AT = AQ — gz (b)

:C@@@%F&ﬁ(@>m ZIXEANGEE (g>0). Az LATIHENFNEER
JOREOCELEEERT, WCHIBR KR DO RIRIL, HIBROBEE N EH 45 SIKT T
b5, ZOHHEEY., BELREIC Té‘t(b)’é?%l]ﬁﬁ LT 5ATRRE TR L2 &,

(3) REEETE., [IBEHESLATLHEERETSH, ZOEAL 41TRETHALRS
VY,

(4) xtifld &gl < jIE‘JFF bxiﬂ“%){m}#ﬁxﬁ!‘ébw#?l Do T DPERIC X D5 & Bk
BRI THZEIDFNIT DENE | ZIZHEEY S BRRZEOH % 8 ?‘ﬁ%}ﬁ*é RLIREY,
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Question [ 1 ] Read the following text and answer the following questions (1) through (4).

(1) The first law of thermodynamics is represented by the following equation (a).
AU = AQ — AW = AQ — PAV {(a)

The second term on the right side of this equation has a minus sign. Answer the reason in around
10 lines while mentioning the meaning of each term in the equation.

(2) Equation (a) of the first law of thermodynamics can be transformed into the following equation
(b) using statics in the vertical direction of the earth’s atmosphere and the ideal gas equation of

state.
CpAT = AQ —ghz (b)

where Cp, is the constant pressure specific heat (C, > 0), g is the gravitational acceleration (g > 0),
and Dz and DT are the changes in altitude and temperature, respectively. In general, the
temperature of the earth's atmosphere decreases as the altitude of the earth increases. Explain this
reason in around 8 lines using equation (b) in the adiabatic process.

(3) In the stratosphere, temperature increases with increasing altitude. Explain the reason in around

6 lines.

(4) The troposphere and stratosphere have different temperature dependences on altitude. In around
9 lines, give an example of the difference in air flow in the troposphere and stratosphere due to
this property, and an example of a natural phenomenon related to this.
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FIRE [2] FIPHETOKDORE L, AREBOREIZT TR EREOBEIZ L > TH
RELFEELZT D, UTOXEEZFAT, KO (1) b (4) OEWIZE XL,

(1) RPHEOHIBEHERDOSHHRER R © A, B, C |
DUHEDO K3 2 AR T LI OME L LT EE R D%,
THOREO~O@0HRATERAT L,

A BRFETH D /KEERD IR R
B : BRETH D MBS SR LRI B
C: BAIC LY B E ORFE S S 5 1k

OZBEEHRY . OFIKEHERE Y., @K LHERY.
OfEraEHERTY. ©F 1 BREHERY . OMRHERY

(2) B4 (1) ©ADEETIE, 28, FOLILHEBMOMERE I ENRELE VO,
ZO¥EAR % 5 ITRECHRBEY XL,

(3) MEESHERRMIIE, ©OFABRICH THRIC X 5
FEARALFHOVER 220 7208 B L R D 7 L
— MEBC X > THEIT 5. MY L— F aSEIEEIC
BOTKET L— b O TICEASAT BT, MY L —
h O L DHERIAIEE & & TRES L— MUl
M U7z b OAHEREB & - TR L, BEEDBAR
BOEERT 5 LTS, B (1) OB Wb
DU B IEE L C TR IHBE AR O  wumroyross: sune(1vous
BEHTKROKEE N Y =T FAT /50 (GE) (TOVDIEUTORERS 00 ZRRLESD
W7y LT E LTHEE R b0 FRFOO. @, @nbEBATREAL, %
D& ICE R EREE SITRETHEE L, £EL, ZOMD 2o, #LTFIC
BHKBAE X | A CHbON I KRR & B35 L BTk &35,

(4) FREIKDOBEDERIFENC L > TRL D, HRTOWMEDERIL, Kbohrvy
L (Ca) =732y Us (Mg) OFNENDE/NGRELECENREDREE D VT
LDE (mg/ll) &, FNFNRLEEL RS> TS, CaiBEN 100 mg/L, Mg B
25 50 mg/L TH O TFARKDEE R RO &L, HLEIELT, ROFFEEH NI,
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C:12, 0O:16, Mg: 25, Ca:40

Question [2] The water quality of river and groundwater is greatly affected by the geology of the
catchment area as well as by human activities. Read the following text and answer the
following questions (1) through (4).

(1) Select the appropriate sediment properties that are representative of the seafloor of A, B, and C

areas in the Pacific Ocean (see figure below right) from the sediments listed in (O through ®
below.

A : Areas of oligotrophic and deep water
B : Areas of oligotrophic and relatively shallow water due to ocean
ridge

C : Areas with high concentration of nutrients due to upwelling

(D basaltic deposits, @ calcareous deposits, @ clay deposits,

@ granitic deposits, ® siliceous deposits, ® fine sand deposits

(2) Explain in about 5 lines why the area A in question (1) often has such sedimentary
characteristics.

(3) Seafloor sediments are modified by the pressure and chemical
effects during their diagenesis and are moved by plate
movement on the ocean floor. As the oceanic plate subducted
beneath the continental plate in the trench, sediments above
the oceanic plate were stripped away and added to the
continental plate side, which was uplifted by tectonic

movements to form a wide area of the Japanese archipelago. 00 & &0 3P
Select the appropriate characteristics of shallow groundwater Trilinear diagram : The percentage (%)

of each major ion present as equivalent
quality, from D, @, and @ plotted on the trilinear diagram (meq/L) Is plotted.

on the right, for the area with geology formed by uplifted sediments of the sea area B in
Question (1). Furthermore, explain the reason in about 3 lines why such a water quality was
formed in that area. The other two water qualities on the trilinear diagram are shallow
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groundwater with seawater intrusion due to land subsidence and deep groundwater seeping
through igneous rock areas covered with vegetation.

(4) The definition of the hardness of drinking water in Japan is the sum of the amount of calcium
carbonate (mg/L) equal to the respective molar concentrations of calcium (Ca) and magnesium
(Mg) in the water. Calculate the hardness of groundwater with a Ca concentration of 100 mg/L
and Mg concentration of 50 mg/L. Use the following atomic weights, if necessary. C: 12, O:
16, Mg: 25, Ca: 40

fIfE [3] LITOXEEZFEA T, RO (1) »b (3) ORWIZER L.

BT U7 02 MEICH T B EMBAKE L BAROF Y T ALFY (Na¥) EHAS D
BA Ay (Ca¥) DEREHEEZ U TFICRT, M8 A X ABOME. #E B 37 Y
7 REED BB MRS F M FNAE LTV S, £/, HUE A LIS B ICBN T, BkRo
Na* 134 THKBIRTH 0. BokFo Ca ik E i HEEL+5, = 2T, EH
TR, BAECTEAMNT L METSEBETH S,

(1)
mmol m? year! DHAL TR K, HEOERR &R L EZNTFEDEEIHE TR L,

(2)

(3)

FE7K & [mm]

Na* [umol L]

Ca®* [umol L]

HiA A

1510

230

8.00

HA B

120

60.0

60.0

A A LA B OZNFHOMEIZBWT, NatB LU CaOERIBMILE &%

AR OB TR R TRIZND L RE LTS E, Him A SHUE B I2BITS
TR O Ca¥ IR E % umol L OB CENREFNRD L, T2 T, KL L POE
A A DL Ca? 1 10.0 mmol. Na¥: 468 mmol &35, SEOERELRL, Bk
BHEEIHETRT I &,

Ul bZEsE 2, iR A BLOHLE B 2B A BAK~OUE/KEIR & HEfiEO R
DENEFOBEBICHOWT SITRRE THEEY &,
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Question [3] Read the following text and answer the following questions (1) through (3).

The annual precipitation amounts and the annual average concentrations of sodium ion (Na")
and calcium ion (Ca®") in precipitation at two sites (site A and site B) in East Asia are shown
below. Site A is located on a remote island in the Sea of Japan, and site B is in an arid region on
the Asian continent. At both sites A and B, all Na* in precipitation originates from seawater, and
Ca®" in precipitation originates from seawater or soil. Here, the annual average concentration is
the precipitation amount-weighted average concentration.

Precipitation | Na™ [umol L'] | Ca*" [umol L]
amount [mm]
Site A 1510 230 8.00
Site B 120 60.0 60.0

(1) Estimate the annual wet deposition amounts of Na* and Ca?" at site A and site B in unit of mmol
m? year™, respectively. Show the process of calculation and give the answer with 3 significant
digits.

(2) Estimate the Ca?* concentrations originated from soil at site A and site B in unit of pmol L,
respectively. Here, the amount of each ion in 1 L of seawater is Ca**: 10.0 mmol, Na™: 468
mmol. It is assumed that the molar ratio of ions in seawater is preserved among
seawater-originated ions in precipitation. Show the process of calculation and give the answer
with 3 significant digits.

(3) Based on the above, explain the difference between the effects of seawater originated ion and
soil-originated ion on the precipitation at site A and site B, respectively. And explain the reason
for the differences in about 5 lines.
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FifE [4] UTOXELFTAT, kD (1) b (3) OFWCER X,

b DICFEWE 1 DEDIRFE DD D7 A—21E, LTOXTRaIND,

7\ 1: Bioconcentration factor: BCF; = ltorg

imedia
7 2! Biomagnification factor: BMF; = gfflg—
ENEI. Corg' EVFTIRE., Cimedia’ FRIEHAEPIRE. Caier FIPRELRT, 2B,
KPP OEYE L OEREZTXCREEEY LY & 75,

(1) Dbioconcentration & biomagnification NZNEFNED L D RHEBLEZR L TWNEN
A5 3 ITLAN TR &,

(2) HDOKRERICELET D ZKEROEYE { DIRED 20 ng/g-wet DB, Z D
WEIZRITAWE i BCF 2 100 72 o 70, BWIFET OLFWE i DBERZRD L, 72
B, TOZKEOEKRIL 80%, MEEL-VDIREEESY 2% T5, SEOER
HRT I,

(3) HHKBREPIZ H—0O—REAEZZRRETI2RYEICET IREEREORLS
3FEDOEM A, B, C W5, 3TEOEWMERDOERLERAMMAELLIL AL 6.5 %o, B: 15 %o,
C:10 %o ThH o7z, T O 3FOEBMRNCE T Z{LFEWE 1 © BMF iZWFht 1L EE
RBGA, WRE LHEENEDMAELEDEAIC BMF Aib K& <25 LT/
ENDM, TOEHEEDTAITRETEL L,
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Question [4] Read the following text and answer the following questions (1) through (3).

2 3

Parameters regarding bioaccumulation of a certain micropollutant “/”” is expressed as the follows.

. . . Cror
Equation 1: Bioconcentration factor: BCF; = C—““ﬁm
imedia

Equation 2: Biomagnification factor: BMF; = _ﬁg‘°:
tdiet

Where Ciorg and Cigier are the lipid-normalized concentration of a biological tissue and its diet.
Where Cimedia 1S the concentration of surrounding media.

(1) Explain what phenomena bioconcentration and biomagnification are respectively, within 3
lines.

[T
4

(2) In a certain aquatic environment, the concentration of the micropollutant “7 in a bivalve was
20 ng/g-wet. When the BCF is 100, answer the concentration of the micropollutant “#”* in the
dissolved phase, including the calculation process. The moisture content of the bivalve is 20%

and the lipid content per dry weight is 2%.

(3) In a certain aquatic environment, there are three organisms, A, B, and C, at different trophic
levels, within a food web originating from the same primary produce. The nitrogen stable
isotope ratios for each species were A: 6.5 %o, B: 15 %o, and C: 10 %o. If all the BMFs for the
micropollutant “/” of these species are higher than 1, which combination of predator and prey
has the highest BMF? Answer the combination and explain the reason in approximately 4 lines.
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B [5] U2 AV T TAMTIFv—OWEELYRE 8-10 1T THAE L,

Question [5] Explain the concept and benefits of green infrastructure in 8-10 lines.

BAE [ 6] AKRIBLC 551 SMAEN R WEHOWE Liie R, M7 727 by, LR
BRI, B~ Eh, R, B, U A A AOTNENORBICER LT 104712
ECHIE L,

Question [6] Explain the structure and function of the microbial food chain in the aquatic

environment in around 10 lines, referring to the respective roles of phytoplanktons, heterotrophic
prokaryotes, microflagellates, ciliates, fungi, and viruses.

FiRE [ 7] #iR Y XooMiEs, BEGl%E HIFC 10 TRETRBEE X,

Question [7] Explain the circadian rhythm with its example in around 10 lines.

FRE [8) HELEHAKROLBIIBWTRONDEERIBBMO> B, O (A0 B, A
. BEBIUOCREBIZLOWT, £hEh 2~31T THRIAE L,

Question [8] Explain the characteristics of O (Ag) horizon, A horizon, B horizon and C horizon as
the main soil horizons found in developed forest soils in 2-3 lines for each soil horizon.
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IRE [9] REBYME O & DBV, £ DWW D78 % §~10 1T TRt L. (f
HH k)

Question [9] Select one air pollutant and describe its effects on plants in 8-10 lines. (Takeshi Izuta)

IR 10JMEEEIZ RN T T Ny — R DR BER B D BITIIE D LR E N KB T /2 DD
HAEFIZLT 10 TR Tk, (8 &)

Question[ 10] Describe within 10 lines what measures would be needed to enhance the function of
“Blue Carbon” in the ocean, using seagrass as an example. (Yu Umezawa)

REELLTIKREEMIZBNT, ATLFE N EFENICIRVIAENDHEIZOWT 10 1THREE
TOAE L, (RHEED)

Question [ 11 ] Explain the mechanisms of taking the xenobiotics in the aquatic environment into
the body of the aquatic organisms in around 10 lines. (Madoka Ohji)

RIRE(12] AT ORCE 2L, (LREILHE)

(1) #MAENE DNA 2T AR, HFBIZ 70 % =%/ —/VC DNA 2% T A2BEB 2 HEE X,
(2) BWHICERP, EREMEELL. LIXSKEHO RBLBIMLTZRW, ZOFEETHET 41—
ZY—FRDEEN EH LU TREPEETIENRSD, LIRS T IRV, B2 L,

Question [ 12 ] Answer the following questions. (Mitrunori Tarao)

(1) Explain the reason for washing the DNA with 70 % ethanol at the final step in the procedure of
DNA extraction.

(2) When you are in the laboratory at night, the building is suddenly blacked out. There is no
prospect for restoration from the power outage for a while. If left as it is, the temperature in the
deep freezer may rise and the samples may be damaged. Figure out a solution.



— & & K
20234108 2024F4 X% HERELKEREREZEME LR
AN i HEFRE B

WEBERBREY: To /T L

| 13 Ko5bo 11 |

MBEL13JUL T D5 2OFEMMAGEICYPWT, ENEh 5 TREO BARETHHEYE, (BE 5
H)

(1) combined sewer overflow

(2)UV-328

(3) preen gland oil

(4) plastic resin pellet

(5) pyrolysis-GC/MS

Question [ 13 ] Explain the following 5 technical terms in around 5 lines, respectively. (Hideshige
Takada)

(1) combined sewer overflow

(2)UV-328

(8) preen gland oil

(4) plastic resin pellet

(5) pyrolysis-GC/MS

FIRE(14) AT (1) L Q) DBz 2 &, (FhigsiL)

(1) 7Tz DR FERt B E L COBWE LA EZ R L, TOME R KEIREEICE O I EE) 2%
TR, RBENENO BB AEEIISTERETRTIE,

(2) HIRTe TR EL OO E ORI E F L% MERRERELE O CHTRE TRLAR
YA

Question [ 14 ] Answer the following question (1) and (2). (Yoshihiro Nakashima)

(1) Indicate the name of the substance you are researching and list two ways in which the substance
is important to the atmospheric environment. Indicate the answer regarding the importance of each
item in around 5 lines.

(2) In around 5 lines, describe the measurement method for the substance you are researching,
including the schematic principle of measurement.
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MRE(15) BRI+ IRE (PM2.5) BT ALL T OWIZE 2 &, AmEFnss)

(1) — XA ER T R RAZ IS D PM2.5 DX BRI A 4 F4y % 3 DR,

(2) (1) CRUIZ 3 DDA AL RSy DAL FE AR ERLFAERAD = X LZDNWT, ENEN3
TR CRUBAE &,

Question [15] Answer the following questions about the fine particulate matter (PM2.5).
(Kazuhide Matsuda)

(1) Indicate three of the major inorganic ions of PM2.5 in general urban atmosphere.

(2) For the three ions indicated in (1), explain the main sources and the mechanisms of formation of
particle in about 3 lines, respectively.

M [16] BAT D 5 DOEMFGEICOWT, #hEN 5 1TREO B AFETHhiAT X, k)13
+)

(1) solid phase extraction

(2) suspended solids

(3) electron capture detector

(4) hydrophobicity

(5) bisphenol A

Question [ 16 ] Explain the following 5 technical terms in around 7 lines, respectively. (Kaoruko
Mizukawa)

(1) solid phase extraction
(2) suspended solids

(3) electron capture detector
(4) hydrophobicity

(5) bisphenol A

FIRE [17] 70lL0RER TOEB 22 D(LFRELEEL 8~10 1T TRl d, (B R)

Question [ 17 ] Describe the behavior of chromium in the environment considering its chemical
form in lines 8-10. (Izumi Watanabe)
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RIRE (18] FEED (1)~ (3) DEHBN—DZEN, §~10 1T THEE L, (D 3H)

(D) BIARDOH DIV TIEERHIZVO A EELREL, ZCEEREREELTL L
HIE D) DM B B EAHEETHILITTER, EHEOHERHEICESE Ll
R T2 DITEI A R ELHETE T ORI E BT & m B 2k,

()M DBHHTE B T AR ERD AN = A LG TE T AT BENICHN O kT
1372 TR TR T 200 — B TH S, TOEBEEZR L,

(3) UGS HEE R DILE BROEIMZFEI RO IRE 7 797 ADZEUIT DV TR &,

Question[18] Select one question from the following questions (1) — (3), and answer it in 8-10
lines. (Makoto Watanabe)

(1) The photosynthetic rate per leaf area measured on a given leaf of a tree cannot be multiplied by
the leaf area index to estimate the forest canopy photosynthetic rate per land area. Explain the
special considerations for estimating canopy photosynthetic rate per land area based on the
photosynthetic rates of individual leaves.

(2) When investigating the mechanisms of interspecific differences in certain traits in plants, it is
common practice to compare closely related species rather than genetically distant species. Explain
the reasons for this.

(3) Explain the changes in forest carbon fluxes associated with increased deposition of reactive
nitrogen.
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. (1] ~ [4] OMBEI LI I KOZERBRERA Y, BRLUZBEOES2TEAY L,
[1] ~ [3] ORMBEEEBCHRETIHIZLEFLETIAE, MEEBSIZTRAZYRIO

(LAY R - F

Answer all the questionsof [ 1] — [ 4] below. Use a separate sheet for each question. Write the

question number on each sheet.

Those who want to use English to answer the questions of [ 1] — [ 3] are requested to refer to

the questions marked with an asterisk like “Question [ 1] *”,
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M (1] UTORIZMRE L, 2B, BAFBL LTHEMLOTVLIKERLTLE
V,

Question {1] *Give your opinion about the material requirements for decent living standards in
around 5 lines in English.

EEEOBMRICL VI E LEASE TV LS ET,

Source:
Vélez-Henao, J.A. and Pauliuk, S. Material requirements of decent living standards, Environmental
Science and Technology, 57, 1420614217 (2023). DOI: 10.1021/acs.est.3¢03957.
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MRE (2] AT oORIXzMmRE L, 2k, AREL LTEBLOTVWEIICERLTHL
AN

Question [2] *Give your opinion for what the following sentences argue in around 5 lines in English.

EEEOBMRICL VI E LEASE TV LS ET,

Source:
Burke, M., Childs, M.L., de la Cuesta, B. ¢f al. The contribution of wildfire to PMazs trends in the
USA, Nature, 622, 761-766 (2023). DOI:10.1038/541586-023-06522-6.
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M (3) LTORIZMRE L. 2ds, BABE LCEHMBLROTVEIIRERLTHL L
V.

Question [3] *Give your opinion for what the following sentences argue in around 5 lines in English.
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Source:

Smol, J.P. Pollution of Lakes and Rivers: a paleoenvironmental perspective. Arnold, London, pp. 9-
10 (2002).
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Question [4] *Explain the objectives and contents of your bachelor thesis research in 8-10 lines in
English.
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